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(57) Abstract: A check processing system for recognizing text on a check and processing the check using an interpretation for the 

recognized text is disclosed. The check processing system recognizes text on a check using a text recognition method wherein the 
— >^ text is compared to information entries in a customized recognition list stored in a restrictive lexicon. Thus, a process of creating 
25 restricted lexicons containing only customized recognition lists is disclosed. Like the text on the check, the information entries 

may be strings of characters, such as, without limitation, strings of numerical characters, alphabetic characters or a combination of 
^5 alphabetic and numerical characters. Furthermore, the strings of characters for the text, as well as the information entries, may be 
2^ a woid or a phrase of woids, such as payee names or memo categories. After the text is recognized, the check processing system 

processes the check using the interpretation by linking the check to the interpretation on an account statement. 
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EXTRACTING TEXT WRITTEN ON A CHECK 
Technical Field 

The invention relates generally to recognizing text. More particularly, the 
invention relates to recognizing textual images on a check. 

5 Background of the Invention 

Banks periodically send checking account statements to customers for each 
checking account that a customer may have with the bank. For instance, a checking 
accoimt statement for a particular checking account held by a customer is typically 
sent to the customer on monthly cycles. Checking account statem^ts usually 

10 contain information identifying each check written over a given period of time. This 
information includes the check numbers of all checks written from the account 
during the given period of time, the date that each check was received by the 
financial institution and/or issued by the customer to a payee, and the amount of 
transaction of each check. 

15 Various prior art methods for extracting machine-printed text on checks exist 

that provide banks &e ability to process checks and update checking accounts in an 
efficient manner. For example, magnetic readers provide banks with the ability to 
efficiently extract account number information printed on checks. Account number 
information is typically printed on checks using magnetic ink. Such account number 

20 information, which is typically printed along the lower portion of a check, may be 
printed either as a series of numbers or a bar code. As a check is provided to a bank 
for processing, a magnetic ink reader may read the magnetic ink to identify the 
account from which the check was issued. Another method for extracting machine- 
printed textual information on a check is optical character recognition. With optical 

25 character recognition, machine-printed text is read on each check using a scanner. 
The text is then con:q>ared in character-by-character fashion to a general lexicon of 
characters. The characters from the general lexicon that most closely resemble each 
scanned diaracter are output to create an interpretation for the machine-printed text. 
Although there exist computerized methods for extracting machine-printed 

30 text on a check, most banks use a combination of automatic and manual processes to 

1 
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extract handwritten numeric information on a check. For instance, an optical 
character recognition machine will first attempt to read the amount of ttie check. 
Subsequently, a financial institution employee will review each check not read by 
the machine and input the handwritten numeric information into a computing system 
5 programmed to process the information. Unfortunately, the above-described method 
for extracting information is unduly time-consuming and cumbersome, often- 
resulting in an inefficient use of human resources. As such, additional handwritten 
text on a check, such as payee name and memo category information, is generally 
not extracted and used in generating an account statement in an effort to conserve 

10 human resources. 

It is with respect to these considerations and others that the present invention 

has been made. 

Summary of the Invention 

In accordance with the present invention, the above and other problems have 

15 been solved by a check processing system for processing a check using an 

interpretation for text written on the check. Generally, the check processing system 
receives a check and paibrms a recognition analysis on text written on the check to 
generate an interpretation for the text. The text may be written on any area on the 
check, but is described herein as located on orie or more information fields located 

20 on the check. The check processing system may recognize the text by comparing an 
image of the text to predefined information entries and selecting the information 
entry that most closely resembles the text. The information selected may be referred 
to as a textual interpretation for the text. Like the text on the check, the information 
entries may be strings of characters, such as, without limitation, strings of numerical 

25 characters, alphabetic characters or a combination of alphabetic and numerical 
characters. Furthermore, the strings of characters for the text, as well as the 
information entries, may be a word or a phrase of words, such as payee names or 
memo categories. After the text is recognized, the check processing system 
processes the check using the textual interpretation. For example, the textual 

30 interpretation may be used in generating an account statement to provide a more 
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detailed account statement reflecting a link between the check and the interpretation 
for the text written on the check. 

In accordance with another aspect, the present invention relates to a check 
processing procedure for recognizing text written on a check and processing the 
5 check using an interpretation for the recognized text. Initially, the check processing 
procedure examines the check to locate text written on the check. The text may be 
written on any area of the check, but as noted above, is described herein as written 
on one or more information fields on the check. As such, the check processing 
procedure may locate the text by locating a specific information field on the check. 

10 After the text is located, the check processing procedure recognizes the text using a 
textual recognition method to generate an interpretation for the text. The check 
processing procedure may perform text recognition by comparing the text to 
predefined information entries listed in a customized recognition list stored in a 
restricted lexicon. As such, the check processing procediu"e may extract the 

15 infomiation entry that most closely resembles the text, wherein the extracted 
information entry is designated the interpretation for the recognized text By 
extracting the matched information entry, the procedure effectively links the 
handwritten text to an interpretation for the text. The check processing procedure 
may perform the aforementioned comparison by using either holistic or analytic text 

20 recognition methods. Like the text on the check, the information entries may be a 
string of characters, such as, without limitation, a string of numerical characters, 
alphabetic characters or a combination of alphabetic and numerical characters. 
Furthermore, the string of characters for the text, as well as the information entries, 
may be a word or a phrase of words, such as a payee name or a memo category. 

25 Finally, the check processing procedure processes the check using the interpretation 
for the recognized text. 

With respect to check processing, the check processing procedure may 
generate a financial record reflecting the link between the check and the 
interpretation for the recognized text on the check. For example, and not by means 

30 of limitation, the financial record may be a monthly account statement linking the 
check to the interpretation as well as detailing financial transactions of the checking 
account over a month time period. For instance, a listing for the check may be 
cat^orized under a heading labeled with the textual interpretation. Alternatively, 
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the textual interpretation may be printed adjacent to or in close proximity to the 
listing on the account statement. 

The invention may be implemented as a computer process, a computing 
system, or as an article of manufacture such as a computer program product or 
5 computer readable media. The computer program product may be a computer 

storage media readable by a computer system and encoding a computer program of 
instructions for executing a compute process. The computer program product may 
also be a propagated signal on a carrier readable by a coinputing syston and 
encoding a computer program of instructions for executing a computer process. 
10 These and various other features as well as advantages, which characterize 

the present invention, will be apparent from a reading of the following detailed 
description and a review of the associated drawings. 

Brief Description of the Drawings 

FIG. 1 is a functional diagram of a system for recognizing text on a check 
1 5 and processing flie check using an interpretation for the recognized text in 
accordance with an embodiment of the present invention and the associated 
environment. 

FIG, 2 illustrates a computing environment in which the various 
embodiments of the invention may operate. 
20 FIG. 3 is a functional diagram of a check having information fields that may 

contain text in accordance with an embodiment of the present invention. 

FIG. 4 is a flow diagram that illustrates operational characteristics for 
recognizing text on a check and processing the check using an interpr^tion for the 
recognized text in accordance with an embodiment of the present invoition. 
25 FIG. 5 is a flow diagram that illustrates operational characteristics shown in 

FIG. 4 in more detail in accordance with an embodiment of the presmt invention. 

FIG. 6 is a flow diagram that illustrates operational characteristics for 
selecting a type of information to which a check is to be linked to in accordance with 
an embodiment of the present invention. 
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FTG. 7 is a flow diagram that illustrates operational characteristics for 
verifying unmatched text in accordance with an embodiment of the present 
invention. 

FIG, 8 is a flow diagram that illustrates operational characteristics for 
5 locating and recognizing text on a check in accordance with an embodiment of the 
present invention. 

Detailed Description of a Preferred Embodiment 

The present invention and its various embodiments are described in detail 
below with reference to the figures. When referring to the figures, like structures 

10 and elements shown throughout are indicated with like reference numbers. 

Referring to FIG. 1, a conceptual illustration of an embodiment of the 
present invention is shown. FIG. 1 shows a check processing system 106 
responsible for recognizing text on a check 120 and processing the check 120 using 
an interpretation 122 for the recognized text in accordance with an embodiment of 

15 the present invention. More specifically, the check processing system 106 is 

hereafter described as a system for processing the check 120 by linking the check 
120 to the interpretation 122. Depiction of the link between the check 120 and the 
interpretation 122 may be included on a financial record, such as, without limitation, 
an accoxmt statement 124, for the checking account associated with the check 120. 

20 Although the check processing system 106 is hereafter described as linking a check 
120 to a particular payee or memo category, the check processing system 106 may 
be used to link the check 120 to any type of information that may take the form of 
text on the check 120. In accordance with an embodiment, the check 120 may be a 
fmancial instrument used to transfer capital funds from a particular account to a 

25 payee 116. As such, the interpretation 122 may be used in generating an account 
statement 124 detailing a period of transactions for the account. For illustration 
purposes, and not by means of limitation, the check 120 is hereafter described as 
being issued to a payee 116 by a payor 102. In accordance with an embodiment, the 
payor 102 is preferably a customer of a financial institution that guarantees the 

30 check 120 for the customer. Thus, the check 120 may be either a personal or 

business check. With respect to other embodiments, the check processing system 
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106 may be used for processing any type of financial document. For simplicity, 
however, the system 106 is hereafter desCTibed as processing information extracted 
from a check 120, such as the check 120 shown m FIG. 3 in accordance with a 
preferred embodiment. 

5 The check processing system 106 may be located either at tfie place of 

business of the payor's financial institution or a location offsite to the financial 
institution. Indeed, the check processing system 106 may be operated and 
maintained by an independent operator not affiliated with the payor's financial 
institution and rendering check-processing services to the financial institution. 

10 In order to utilize the check processing system 106, a payor 102 first 

provides a recognition list 104 to the system 106. The recognition list 104 is a 
customized list of words and phrases defmed by either the payor or the payor's 
financial institution as textual infomiation that may be printed or writtoi on the 
check 120. As such, the recognition list 104 specifically does not include a general 

15 listing of words and phrases, but rather only those words and phrases ttiat may be 
included on the payor*s checks as handwritten or machine-printed text. In 
accordance with an embodiment, words and phrases of the recognition list 104 are 
hereinafter refined to as information entries that may take the form of information 
writtCTi or printed on the check 120. For example, without limitation, the 

20 information entries may include payee name words and phrases and memo category 
words and phrases. The recognition list 104 may include other information entries 
associated with other types of information that may take the form of text on the 
check 120. In accordance with an embodiment of the present invention, the 
recognition list 104 may be provided electronically to the system 106 by the payor 

25 102 as the payor interacts with one or more Internet web pages generated by a server 
and maintained by either the payor's financial institution or the check processing 
system 106. Alternatively, the recognition list 104 may be submitted to the 
processing system 106 through a manual process 

The check processing system 106 includes a storage module 108, a checking 

30 accoimt recognition module 110 and a payee name extraction module 112. Upon 
receiving the recognition Kst 104, the check processing system 106 stores the 
recognition list 104 to a restricted lexicon (not shown) associated with the payor 
102. The lexicon is considered "restricted- because it preferably includes only 
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customized recognition lists 104 for a particular payor 102. As such, the restricted 
lexicon does not contain general words and phrases, but rather only words and 
phrases included as predefined information entries in one or more recognition lists 
104 stored in the restricted lexicon. The restricted lexicon is stored in a storage 
5 module, or database 108. Generally, the check processing system 106 may receive 
one or more recognition lists 104 fix)m multiple payors 102, and thus, the database 
108 may store a restricted lexicon for each payor 102. Each restricted lexicon stored 
in the database 108 may be associated with and, thus, refCTcnced by a checking 
accoimt number pertaining to a specific payor's checking accoimt to which the 

1 0 restricted lexicon is assigned. It should be appreciated that a payor 102 may have 
multiple checking accounts serviced the check processing system 106, and thus, 
multiple lexicons associated with the payor 102. For illustration purposes and not 
by means of limitation, the check processing system 106 is shown in FIG. 1 as 
receiving a single recognition list 104 from a smgle payor 102. 

15 In accordance with an embodiment of the present invention, the recognition 

list 104 may contain information entries associated with multiple information types, 
i.e., payee name and memo category information. Alternatively, the restricted 
lexicon may contain multiple recognition lists 104 that store information entries 
associated with multiple information fields on a check 120. For instance, the 

20 restricted lexicon may store a payee name recognition list 104 and a memo category 
recognition list 104. The types and number of recognition lists 104 contained in the 
restricted lexicon may be determined based on information submitted to the check 
processing system 106 by the payor 102. As noted above, for illustration purposes, 
the check processing system 106 is hereafter described as receiving a single 

25 recognition list 104 submitted by one payor 102, wherein the recognition list 104 
may contain information entries associated with both payee name and memo 
category infomiation. 

After the recognition list 104 is received by the check processing system 106, 
a check 120 issued by the payor 102 to a payee 116 may be submitted to the check 

30 processing system 106. As described above, the check 120 may be any form of 
negotiable instrimient, such as, without ILcnitation, a personal or a business check 
120, The payee 116 may deposit the check 120 into the payee's financial institution 
118 for satisfaction of the transaction purported by the check 120. The payee's 



wo 03/077190 



PCT/US03/06575 



financial institution 118 thai submits the check 120 to the payor's financial 
institution for processing of the check 120. Alternatively, the payee 116 may submit 
the check 120 directly to the payor*s financial institution for processing. Processing 
may refer to any type of operation related to perfonnance of a transaction purported 

5 by the check, such as, without limitation, recordation of the transaction, withdrawal 
or transfer of funds to/fix)m the checking account, deposit of fimds to the checking 
account and linking the check 120 to an interpretation for recognized text on the 
check 120 and generation of an accoimt statement for the checking account from 
which the check is written. Regardless of whether the payee deposits the check 120 

10 directly with the payor's financial institution or through his/her institution 118, for 
the payee 1 16 to reap the benefits of the transaction purported by the check 120. the 
check 120 should, at some point in time, be submitted to the payor's bank, either 
directly by the payee 116 or by another financial institution 118. 

In accordance with an embodiment of the present invention, the check 120, 

15 or a copy thereof; whether an electronic or hard copy, is received into the check 
processing system 106 such that the system 106 may process the check 120 using 
one or more mterpretations for text recognized on the check 120. Once received into 
the system 100, a checking account number recognition module 110 examines the 
check 120 to locate the checking account number printed on the check 120. Once 

20 located, the checking account number recognition module 110 performs recognition 
methods to recognize the checking accoimt number is recognized. In accordance 
with a preferred embodiment, the checking account number recognition module 110 
utilizes a magnetic reader to extract the checking account number firom the check 
120. As such, the checking account niunber is printed in magnetic ink on the check 

25 120 and the actual check, and not a copy thereof, is received into the check 

processing system 106. Altematively, the checking account number recognition 
module 110, may utilize optical character recognition to extract the checking 
account number. Once the checking account number is recognized, the checking 
account number recognition module 110 retrieves the restricted lexicon associated 

30 with the checking account from which the check is issued. 

An information entry extraction module 112 compares text on information 
fields of the check 120 to information entries listed in an associated recognition list 
104 stored in the restricted lexicon. For example, if the check processmg system 
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106 is operating to identify the payee name on the check 120, a payee name 
information field on the check 120 may be located and text written or printed on the 
payee name information field may be compared against a payee name recognition 
list 104 in the restricted lexicon. An information field may be defmed as a field on 
5 the check 120 containing text related to infomiation associated with the check 120, 
such as, without limitation, payee identification, memo category identification, pay 
amount identification, checking account identification and payor demographic 
information. 

The information entry extraction module 112 preferably compares the text, 

10 either hand-written or machine-printed, on an information field of the check 120 to 
information entries listed in the recognition list 104. The information entry 
extraction module 112 may compare the text to each information entry before 
extracting the information entry that most closely resembles the text on the 
information field. The information entry that most closely resembles the text may 

15 be referred to as a textual interpretation 122 for the text. 

The interpretation 122 may be output firom the information entry extraction 
module 112 to an account statement generation module 114, which as described in 
more detail below, processes the check 120 to generate an account statement 124. In 
accordance with an anbodiment of the present invention, the interpretation 122 may 

20 be used to generate an account statement 124 depicting the link between the check 
120 and the interpretation 122 in a manner readily noticeable to the payor 102. The 
account statement 124 may be provided to the payor 102 as either an electronic or 
hard copy. If provided as an electronic copy, the statement 124 may be presented to 
the payor through either an application program, such as, without limitation, a word 

25 processor or a spreadsheet program, or an Internet-based web page. An account 
statement 124 is an exemplary illustration, and in accordance with other 
embodiments, may be replaced by any form of financial record that may be accessed 
by the payor 102 and to which the check 120 may be associated with the 
interpretation 122 for the recognized text. 

30 The account statement 124 preferably details financial transactions 

associated with the payor's checking account and may list each check 120 issued by 
the payor 102 over a specified time period. For example, a monthly checking 
account statement 124 typically includes a listing of each check 120 issued by the 

9 
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payor 102 diuing a 30 or 31 -day cycle. Thus, in accordance with an embodimwit of 
the present invention, the check processing system 106 may link a check 120 to, or 
associate a check 120 with, one or more interpretations 122. Indeed, the link 
between the check 120 and the inteipretation 122 may be used by the statement 
S generation module 1 14 to format a listing of the check 120 as the listing spears on 
the account statement 124; Formatting of the listing on the account statement 124 
may be by any means, but for illustration purposes, is described herein as eitiier 
categorizing the listing under a heading labeled as the interpretation 122 or 
marking/labeling the listing by printed notation of the inteipretation 122 adjacent to 

10 or in close proximity to the listing. In an exemplary embodiment, the interpretation 
122 may be used to identify that the check 120 was issued to a specific payee 116. 
As such, the interpretation 122 may be derived from a payee name information 
entry. Likewise, the interpretation 122 may also be used to categorize the check 120 
in a particular category identified by a memo category information entry extracted as 

15 an interpretation 122. 

FIG. 2 illustrates an example of a suitable computing system enviroiunent 
200 on which the invention may be implemented. The computing system 
enviroimient 200 is only one example of a suitable computing enviroimient and is 
not intended to suggest any limitation as to the scope of use or functionality of the 

20 invention. Neither should the computing envirormient 200 be interpreted as having 
any dependency or requirement relating to any one or combination of components 
illustrated in the exemplary operating environment 200. 

The invention is operational with numerous other general purpose or special 
purpose computing system envirorunents or configurations. Examples of well 

25 known computing systems, environments, and/or configurations that may be suitable 
for use with the invention include, but are not limited to, personal computers, server 
computers, hand-held or palm-sized devices, tablet devices, laptop devices, 
multiprocessor systems, microprocessor-based systems, set top boxes, 
programmable consume electronics, network PCs, minicomputers, mainframe 

30 computers, distributed computing environments that include any of the above 
systems or devices, and the like. 

In its most basic configuration, computing device 200 typically includes at 
least one processing unit 202 and memory 204. Depending on the exact 

10 
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configuration and type of computing device, memory 204 may be volatile (such as 
RAM), non-volatile (such as ROM, flash memory, etc.) or some combination of the 
two. This most basic configuration is illustrated in FIG. 2 by dashed line 206. 
Additionally, device 200 may also have additional features/functionality. For 
5 example, device 200 may also include additional storage (removable and/or non- 
removable) including, but not limited to, magnetic or optical disks or tape. Such 
additional storage is illustrated in FIG. 2 by removable storage 208 and non- 
removable storage 210. 

Memory 204, removable storage 208 and non-removable storage 210 are all 

10 examples of computer storage media. Computer storage media includes volatile and 
nonvolatile, removable and non-removable media implemented in any method or - 
technology for storage of information such as computer readable instructions, data 
structures, program modules or other data. Computer storage media includes, but is 
not limited to, RAM, ROM, EPROM, flash memory or other memory technology, 

15 CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic cassettes, 
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other 
medium which can be used to store the desired information and which can be 
accessed by device 200. Any such computer storage media may be part of device 
200. 

20 Device 200 may also contain communications connection(s) 212 that allow 

the device to communicate with other devices. Communications connection(s) 212 
is an example of communication media. Conununication media typically embodies 
computer readable instructions, data structures, program modules or other data in a 
modulated data signal such as a carrier wave or other transport mechanism and 

25 includes any information delivery media. The term "modulated data signal" means a 
signal that has one or more of its characteristics set or changed in such a manner as 
to encode information in the signal. By way of example, and not limitation, 
conmiimication media includes wired media such as a wired network or direct-wired 
cormection, and wireless media such as acoustic, RF, injfrared and other wireless 

30 media. The term computer readable media or computer program product as used 
h^in includes both storage media and conrununication media. 

Device 200 may also have irqjut device(s) 214 such as keyboard, mouse, pen, 
voice input device, touch screen input device, check scaimers etc. Output device(s) 

11 
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216 such as a display, speakers, printer, electro-mechanical devices, such as check 
handlere, controlled by device 200, may also be included. All tfiese devices are well 
known in the art and need not be discussed at length here. The particular 
input/output device working with the computing device 200 will depmd on the 
5 application in which the recognition system is working and whrther the recognition 
is system is working offline or online with cursive images being recognized. 

FIG. 3 shows a check 120 having information fields that may contain text in 
accordance with an embodiment of the present invention. As described above, the 
check 120 is submitted to the check processing system 106 for recognition of text 

10 written or printed on the check 120. Althpugh the check 120 submitted to the check 
processing system 106 may be any form of a negotiable instrument, the check 120 is 
shown in FIG. 3 as a personal or business check. For illustration purposes, the 
check 120 is hereafter referred to as a personal check having various information 
fields as described below. 

15 The personal check 120 includes a date information field 302, a numerical 

pay amount information field 304, a payee name infomiation field 306, an 
alphaniuneric pay amoimt information field 308, a memo category information field 
310, an account number information field 312, a signat\ire information field 314 and 
an address information field 316. The payee name information field 306 is shown 

20 located above a payee name input line 318 in accordance with one embodiment of 
the present invention. The payee name input line 318 may be located adjacent to 
and slightly below a dollar sigii 320 adjacent to the numerical pay amount 
infomiation field 304. As such, the payee name field 306 is shown located directly 
above the payee name input line 318. Likewise, the date field 302, the numerical 

25 pay amount field 304, the alphanumeric pay amount field 308, the memo category 
field 310, and the signature field 314 are also shown located directly above an input 
line. The input Imes may be used to identify areas on the check where text, whether, 
handwritten or machine printed, is to be printed such that the text is located on an 
information field. As described above, text may comprise alphabetic characters, 

30 nimierical characters or a combination of alphabetic and numerical characters. 

Whereas the numerical pay amoxmt information field 304 preferably only 
includes numerical text, the alphaniuneric pay amount information field 308 may 
contain both alphabet text and numerical text. The payee name information field 
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306 may be Icx^ated directly adjacent to a text block 322 containing the phrase Tay 
to the Onier Ot' as shown in FIG, 3. The text block 322 may be positioned 
adjacent to the payee name information field 306 such that the printed payee name 
completes the phrase "Pay to the Order Of" 
5 By arranging the payee name information field 306 in this manner, a check 

processing procedure, such as the procedure described in FIG. 4, below, may locate 
payee name information written or printed on the personal check 120 by locating the 
positions of the dollar sign 320 and the input line 318. Alternatively, such a check 
processing procedure may find the printed payee name by locating the positions of 

10 the text block 322 and the input line 318. Likewise, the memo category text may be 
found by such a procedure by locating the text block 324, which, as shown in FIG. 
3, is preferably printed adjacent to the memo category information field 310. Other 
fomis of information, such as a payor's signature, alphabetic pay amount, address 
information and date information may be detemiined in similar fashion by the check 

15 processing procedure shown and described below in FIG. 4 as the procedure locates 
an input line directly below each respective information field. 

With the computing environment in mind (See FIG. 2), the logical 
operations of the various embodiments of the present invention are implemented (1) 
as a sequence of computer implemented steps running on a computing system and/or 

20 (2) as interconnected machine logic modules within the computing system. The 

implmientation is a matter of choice dependmt on the performance requirements of 
the computing system implementing the invention. Accordingly, the logical 
operations making up the embodiments of the present invention described herein are 
referred to variously as operations, steps or modules. It will be recognized by one 

25 skilled in the art that these operations, steps and modiiles may be implemented in 
software, in firmware, in special purpose digital logic, and any combmation thereof 
without deviating fiiom the spirit and scope of the present invention as recited within 
the claims attached hereto. 

FIG. 4 illustrates a check processing procediure 400 for recognizing text on a 

30 check 120 using a restricted lexicon and processing the check 120 using an 

inteipretation for the recognized text in accordance with an embodiment of the 
present invention. In particular, the check processing procedure 400 illustrates 
operational characteristics for linking a check 120 to an interpretation for recognized 
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text on the check 120. It should be 2?)prcciated, however, that the check processing 
procedure 400 might also be used in similar fashion to process a check 120 in any 
other manner. The check processing procedure 400 comprises an operation flow 
beginning with a start operation 402 and concluding with a temiinate operation 414. 
5 For simplicity, the check processing procedure 400 is described below ais linking a 
check 120 to only one type of information. Thus, the check processing procedure 
400 described in FIG. 4 generates a single interpretation to which a check 120 is 
linked. Furthermore, FIG. 4 is described with reference to a single payor 102 and a 
single check 120 issued by the payor 102 to a payee 116. Operation flow passes 
10 from the start operation 402 to a list reception operation 404. 

The list rec^tion operation 404 receives a recognition list 104 submitted by 
the payor 102. In accordance with an embodiment of the present invention, the 
lecognition list 104 may include information entries associated with more than one 
type of information that may take the form of text written or printed on a check 120. 
15 For instance, and by means of illxistration of an exemplary embodiment, the 

lecognition list 104 may include both payee name entries and memo category entries 
corresponding to words or phrases for payee names or memo categories, 
respectively- In accordance with an alternative embodiment, the recognition list 104 
may be a list compiling information entries associated with a single type of 
20 information that may take the form of text on a check 120. As such, the recognition 
list 104 may only contain payee name information entries. Once the recognition list 
104 is received, the list 104 is stored in a restricted lexicon associated with a 
checking account number specified with the recognition list 104. Operation flow 
passes from the list reception operation to a check reception operation 406. 
25 The check reception operation 406 receives the check 120 issued to the 

payee 116. The payee 116 may deposit the check 120 directly to the payor's 
financial institution for a funds transfer from the payor's financial institution to the 
payee 116. The payee 116 may also deposit the check to the payee's financial 
institution 118, which, in turn will submit the check 120 to the payor's financial 
30 institution for a fimds transfer fix>m the payor's financial institution to the payee's 
financial institution 118. Regardless of wh^e the check 120 is deposited, the check 
120, or a copy thereof, either an electronic or hard copy, is received by the check 
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reception operation 406. Operation flow then passes from the check reception 
operation 406 to a match operation 408. 

The match operation 408 compares text written or printed on information 
fields on the check 104 to information entries in the recognition list 104 received by 

5 the list reception operation 404. As described in more detail below, if the check 
processing procedure 400 services more than one checking account, the restricted 
lexicon storing the recognition list 104 may be selected based on a checking account 
number printed on the check 120. The recognition list 104 may contain information 
entries for all information fields on the check 120. In accordance with an exemplary 

10 embodiment, the recognition list 104 contains at least information entries associated 
with payee name and mraio category information. Alternatively, each restricted 
lexicon may contain a recognition list 104 associated with each information field on 
the check 120. For instance, the restricted lexicon may have a payee name 
recognition list 104 as well as a memo category recognition list 104. The match 

15 operation 408 may compare either one of these recognition lists 104 to text on the 
payee name information field 306 or the memo category information field 310, 
respectively. For simplicity, however, the check processing procedure 400 is 
described below as the match operation 408 compares text on the payee name 
information field 306 to a recognition list 104 containing both payee name and 

20 memo category information entries. 

The match operation 408 detemiines whether a match exists b^een text 
written or printed on the located information field and the information entries 
compiled in the recognition list 104. As such, in the illustration described above, the 
match operation 408 determines whether the text on the check 120 closely matches 

25 an information entry listed in the recognition list 104, In accordance with an 

embodiment, the closely matched entry may be referred to as an interpretation 122 
for the recognized text. The match operation 408 may use either a hoUstic text 
recognition m^od or an analytical text recognition method in recognizing whether 
a match exists between the text and the information entries listed in the recognition 

30 list 104 stored in the checking account lexicon. Both holistic and analytical text 

recognition are well-known methods for text recognition, and thus are not discussed 
in detail herein. For exanq>le, holistic script recognition using metastrokes is 
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discussed, in U.S. Pat. No. 5,467,407, issued November 14, 1995, and U.S. Pat. No. 
5,313,527, issued May 17, 1994, both to Gubennan et al. 

If a match is found by the match operation 408, operation flow passes to a 
link operation 412. The link operation 412 links the check 120 to, or associates the 
5 check 120 with, the interpretation 122 for the recognized text. Indeed, the link 
operation 412 may generate a financial record, i.e., an account statemait 124, 
detailing the link between the check 120 and the interpretation 122. In accordance 
with an embodiment, the Knk operation 412 may cat^orize a listing of the check 
120 on an account statement 124 under a heading labeled as the interpretation 122. 

1 0 Alternatively, the link operation 412 may print the interpretation adjacent to the 
listing of the check 120 on the account statement 124. The aforementioned 
examples have been provided for illustration purposes only and should not be 
considered as limiting to the scope of the present invention. Thus, it should be 
appreciated that the link operation 412 may link the check 120 to the interpretation 

15 122 by any means which may be readily noticeable to the payor, the payor's bank, an 
employee of the payor's bank, any processing systan or any other machine/entity 
that may vise the association to perform some task associated with the check 122. 
Indeed, the link between the check 120 and the interpretation 122 may be used by a 
computer system at the payor's financial institution for varioiis processing services 

20 that rriay be associated with operations other than account statement generation. 
Following the link operation 412, operation flow passes to the terminate opwation 
414. 

FIG. 5 is an check processing procedure 500 more particularly illustrating 
operations shown in the check processing procedure 400 for recognizing text on a 

25 check 120 using a restricted lexicon and processing the check 120 using an 

int^retation for the recognized text in accordance with an embodiment of the 
present invention. In particular, the check processing procedure 500 illustrates 
operational characteristics for linking a check 120 to an interpretation 122 for 
recognized text on the check 120 and generating a financial record, i.e., an account 

30 statement 124, detailing the link between the check 120 and the interpretation 122, 
It should be appreciated, however, that the check processing procedure 500 might 
also be used in similar fashion to process a check 120 in any other maimer. The 
check processing procedure 500 may link a check 120 to any type of information 
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that may take the form of text on a check 120. The type of information to which the 
check 120 is to be linked to may depend upon account statement customization 
preferences pre-selected by either the payor 102 or the payor's financial institution. 
Although the check processing procedure 500 is described below as being utilized to 
5 link a check 120 to either payee name information or memo category information, 
the process 500 may be used to link the check 120 to any other type of information. 
Of course, the check processing procedure 500 may be utilized to link the check 120 
to more than one type of identification inforaiation. Although the check processing 
procedure 500 is shown receiving multiple payor recognition lists 104 from a variety 
10 of payors 102, for simplicity, the check processing procedure 500 is described as 
receiving only one check 120. 

The check processing procedure 500 includes an operation flow beginning 
with a start operation 502 and concluding with a terminate operation 524. From the 
start operation 502, operation flow passes to a list reception operation 504. The list 
15 reception operation 504 may receive multiple recognition lists 104 associated with 
multiple checking accounts. Each recognition list 104 contains information entries 
in the form of words or phrases associated with information to which the list 104 is 
related. As such, if the recognition list 104 contains payee name information entries 
and memo category entries, the list 104 is thus related to payee name and memo 
20 category information. As described above, the list reception operation 504 may 

receive any number of recognition lists 104 firom any number of payors 102 having 
checking accounts with the same financial institution. Furthermore, a payor 102 
may have more than one checking account with the same financial institution. The 
recognition lists 104 may be related to any type of information that may take the 
25 form of text on a check 120. For instance, the list reception operation 504 may 

receive a payee name recognition list 104 or a memo category recognition list 104 in 
accordance with various embodiments of the present invention. However, in 
accordance with an exemplary embodiment, the list reception operation 504 receives 
recognition lists 104 related to multiple types of information that may take the form 
30 of text on a check 120. For instance, each recognition list 104 received by the list 
reception operation 504 may be related to both payee name and memo category 
information, and thus, contain both payee name information entries and memo 
category entries. 

17 
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Operation flow passes from the list reception operation 504 to a build lexicon 
operation 506. The build lexicon operation 506 constructs restricted lexicons used 
in storing recognition lists associated with specific checking accounts. As such, the 
build lexicon operation 506 builds at least one restricted lexicon for each payor 102 

5 that submits a recognition list 104 to the system 106. Each restricted lexicon may 
store an infinite number of recognition lists 104, which may relate to any type of 
information that may take the form of text written or printed on a check 120. More 
particularly, each restricted lexicon may be identified with a checking account 
number specifying a specific checking account for each payor 102. As such, a payor 

10 102 may have more than one checking account and, therefore, may be associated 
with multiple checking account nimibers and restricted lexicons. Each restricted 
lexicon may be built to store any type of recognition list 104, such as, without 
limitation, a payee name recognition list 104, a memo category recognition list 104 
or any other recognition list 104 that may compile information entries associated 

15 with any type of information that may take the form of text on a check 120. 

Regardless of the number or types of recognition lists 104 stored in a restricted 
lexicon, each restricted lexicon is identified with a single checking account. Once a 
restricted lexicon is constructed by the build lexicon operation 506, operation flow 
passes to a check reception operation 508. 

20 The check rec^tion operation 508 receives a check 120, or a copy thereof 

In accordance with an embodiment of the presoit invention, the check 120 is 
hereafter described as a negotiable instrument, such as, without limitation, a 
personal check. The check 120 may be directly deposited to the check processing 
systCTi 106 by the payee 1 1 6 to whom the check is issued, or alternatively, the check 

25 120 may be submitted to the check processing system 106 by the payee's financial 
institution 118. Regardless of how the check 120, or copy thereof, is submitted to 
the check processing system 106, the check 120 is received into the check 
processing system 106 such that information fields on the check 120 may be located 
and evaluated as described below. Following the check reception operation 508, 

30 operation flow passes to an examine operation 510. 

The examine operation 510 examines the check 120 to locate the checking 
account numb^ associated with the check 120. As described above, the checking 
account number may be located within a checking account number information field 
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312 on the check 120. As sudi, in order to examine the checking account nximber, 
the examine operation 510 may first locate the checking accoimt number 
information field 312. The checking account number information field 312 is 
typically located in the same position on all personal checks. In accordance with an 

5 embodiment, this position may be used by the examine operation 510 to locate the 
accoimt number information field 312. Once the checking account number is 
located by the examine operation 510, operation flow passes to a retrieve operation 
512. The retrieve operation 512 retrieves the restricted lexicon that is associated 
with the checking account number located by the examine operation 510. Operation 

10 flow passes fi"om the retrieve operation 512 to a locate operation 514. 

The locate operation 514 examines the check 120 to locate a specific 
information field containing the type of information to which the check 120 is to be 
linked to. As described above, the type of infomiation to which the check 120 is to 
be linked to may depend upon account statement customization preferences pre- 

15 selected by either the payor 102 or the payor's financial institution. For instance, the 
check processing procedure 500 may be directed to link checks 120 of a particular 
checking account to payee name information written or printed on each check 120 
received by the check reception operation 508. As such, the locate operation 514 
may be used to locate a payee name information field 306 on the check 120. 

20 Likewise, if the check is to be linked to memo category information written or 
printed on the check 120, the locate operation 514 locates the memo category 
information field 310 on the check 120. The aforementioned examples are provided 
for illustration purposes only, and therefore, should not be construed to limit the 
scope of the present invention. Indeed, the check 120 may be associated with any 

25 type of information that may take the form of text written or printed on the check 
120. As such, the locate operation 514 may locate the information field on which 
any type of text may be written. Once the appropriate information field is located, 
operation flow passes to a match operation 516. 

In accordance with an embodiment, the match operation 516 compares text 

30 written or printed on the located information field to information entries stored in the 
recognition list 104 of the restricted lexicon retrieved by the retrieve operation 512. 
In accordance with an alternative embo^ment wherein multiple recognition lists 104 
are compiled in the restricted lexicon with each recognition list 104 being related to 
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a distinct information type, the match operation 516 may compare the text on the 
information field to information entries in a specific recognition list 104 stored in the 
restricted lexicon. The recognition list 104 may be selected based on which 
information field is located by the locate operation 514. For example, if the payee 
5 name information field 306 is located by the locate operation 514, a payee name 
recognition list 1.04 stored in the resbicted lexicon is the list 104 to whidi the text on 
the payee name information field 306 is compared by the match operation 516. 
Likewise, if the memo category information field 310 is the information field 
located by the locate operation 514, a memo category recognition list 104 stored in 
1 0 the restricted lexicon is the list 1 04 to which ttie text on the memo category 

information field 310 is compared by tiie match operation 516. As noted above, it 
should be appreciated that the locate operation 514 and tiie match operation 516 may 
locate and compare, respectively, any information field and any recognition list 104 
compiling information entries associated with any type of information that may take 
15 the form of text, either printed or handwritten, on a check 120. 

The match operation 516 then determines whethCT a match is found between 
the text written or printed on the located information field and the information 
entries stored in the appropriate recognition list 104 of the retrieved lexicon. The 
match operation 516 may use either a hoUstic text recognition method or an 
20 analytical text recognition method in recognizing whether a match exists between 
the text and the information oitries compiled in the recognition list 104. Both 
holistic and analytical text recognition are well-known metiiods for text recognition, 
and thus are not discussed in detail herein. As noted above, holistic script 
recognition using metasfa-okes is discussed, in U.S. Pat. No. 5.467,407, issued 
25 November 14, 1995, and U.S. Pat. No. 5,3 13,527, issued May 17, 1994, both to 
Guberman et al. If a match is found between text on the located information field 
and the information entries of the recognition Ust 104, operation fiow passes to an 
extract operation 520. 

The extract operation 520 extracts the information entry matched to the text 
30 as an interpretation 122 for tiie text 122. Following the extract operation 520, 
operation flow passes to a link opwation 522. The link operation 522 actually 
identifies the check 120 as being associated with the interpretation, i.e., the extracted 
information entry. In accordance with an exanplary embodiment, the link operation 
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S22 may generate an account statement 124 depicting the link between the check 
120 and the interpretation 122. For example, categorization of the check 120 under 
a category headmg, which may be labeled as the interpretation 122. may readily 
depict the link between the check 120 and the interpretation 122. In Ihis manner, the 
5 check 120 may be listed together with other checks linked to the same interpretation 
122. For example, several checks 120 may be linked to the same payee 116 to 
which the checks 120 were issued. That is, all checks 120 listed on the account 
statement 124 may be listed under a single "payee name" heading. As another 
example, several checks 120 may be associated with the same memo category. That 
10 is. all checks 120 listed on the account statement 124 may be listed under a single 
"memo category" heading, such as. for example, a utilities category heading where 
all checks 120 issued to a utilities entity may be categorized. The check 120 may 
also be depicted as linked to the interpretation 122 by printed notation adjacent to 
the check listing on the account statement 124. For instance, the listing of the check 
15 120 may have a payee name noted adjacent to or in close proximity to the listing on 
the account statement 124. Likewise, the listing may have a memo category noted 
adjacent to or in close proximity to the listing on the account statement 124. 
Regardless of the means for depicting an association, the link operation 522 (in 
some form or fashion) may link the check 120 to the interpretation 122 for the check 
20 120 such that a payor 102 may examine an account statement 124 and readily notice 
the link between the check 120 an the interpretation 122. 

In accordance with anotha: embodiment, the link operation 522 may 
associate the check 120 with the interpretation 122 such that an employee or 
conqjuter system of the payor's financial institution may readily notice the link 
25 between the check 120 and the interpretation 122 as the employee or computer 
system performs some task related to processing the transaction prescribed by the 
check 120. Following the link operation 522, operation flow concludes with a 
terminate operation 524. In contrast, if the match operation 516 determines that a 
match is not found, operation flow passes directly to the terminate operation 524 and 
30 the check 120 is not linked to any particular interpretation 122 for the text. 

FIG. 6 is a flow diagram more particularly iUustrating operations for linking 
a check 120 to either extracted payee name information or extracted memo category 
information in accordance with an embodiment of the present invention. 

21 



wo 03/077190 



PCT/US03/06575 



Specifically, the flow diagram shown in FIG. 6 illxistrates an infonnation selection 
process 600 of the check processing procedure 500 for selecting a type of 
infonnation to which the check 120 is to be linked to in accordance widi an 
embodiment of the present invention. Although the information selection process 
5 600 is shown in FIG. 6 as linking the check 120 to a single type of information, i.e., 
either payee name information or memo category information, the process 600 may 
be used multiple times in linking the check 120 to intopretations 122 for more than 
one information type. FurthCTmore, as noted above, the information selection 
process 600 may be used to link a check 120 to an interpretation 122 of text related 

10 to any type of information that may be written or printed on the check 120. 

The information selection process 600 comprises an operation flow 
beginning with a start operation 602 and concluding with a terminate operation 626. 
Operation flow begins at the start operation 602 following the retrieve operation 
512. Operation flow passes fix)m the start operation 602 to a query operation 604. 

15 The query operation 604 determines whether the check processing procedure 500 is 
to be utilized to link the check 120 to memo category identification information or 
payee name identification information. As described above, either the payor 102 or 
the payor's financial institution may direct the check processing procedure 500 to 
link the check 120 to one or more specific types of information. Thus, if the check 

20 processing procedure 500 is instructed to link the check 120 to multiple types of 

information, the information selection process 600 may be performed as many times 
as needed to guarantee such multiple association. 

For illustration purposes, and not by means of limitation, the information 
selection process 600 describes a situation wherein the check processing procedure 

25 500 is instructed to link a check 120 to either payee name information or memo 

category information. As such, the information selection process 600 may be used 
by the check processing procedure 500 to determine whether the check processing 
procedure 500 is to link the check 120 to either payee name information or memo 
category information. Thus, the query operation 604 makes such a determination 

30 based on instructions input by either the payor 102 or the payor's financial 

institution. If the query operation 604 determines that the information selection 
process 600 is to be useid to link the check 120 to memo category idaitification 
information, operation flow passes to a locate memo field operation 608. The locate 
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memo field operation 608 locates the memo category infonnation field 310 on the 
check 120. From the locate memo field operation 608, operation flow passes to a 
match operation 612 . 

The match operation 612 compares text written or printed on the memo 
5 category infomiation field 310 to the mforaiation entries listed in the memo category 
recognition list 104 stored in the restricted lexicon associated with the checking 
account number. Although the match operation 612 is described in FIG. 6 as 
comparing text on the memo category information field 310 to a recognition list 104 
containing only memo category information entries, it should be appreciated tiiat the 
10 match operation 612 may compare tiie text on the memo category information field 
310 to a recognition list 104 containing both payee name and memo category 
information entries. As described above, tiie ^propriate restricted lexicon is 
retrieved by reprieve operation 512. The match operation 612 then determines 
whether the text printed or writtm on the memo category information field 310 
15 matches an information entry in the memo category recognition list 104. As 

described above, the match op^ation 612 may use either a holistic text recognition 
method or an analytical text recognition method in recognizing whether a match 
exists between the text and the information entries listed in memo category 
recognition list 104. Both holistic and analytical text recognition are well-known 
20 methods for text recognition, and thus are not discussed in detail herein. As fiirther 
noted above, holistic script recognition using metastrokes is discussed, in U.S. Pat. 
No. 5,467,407, issued November 14, 1995, and U.S. Pat. No, 5,313,527, issued May 
17, 1994. both to Guberman et al. If a match is found, operation flow passes to an 
extract operation 616. The extract operation 616 extracts the memo category 
25 information entry matched to the text on the memo category field 310, Operation 
flow passes from extract operation 616 to a link operation 618. 

The link operation 618 identifies tiie check 120 as being associated with the 
memo category information entry extracted by the extract operation 616 by linking 
the check 120 to the extracted information entry. As described above, the link 
30 operation 618 may link the check 120 to the memo category information entry by 
categorizing a check listing on an account statement 124 for the checking account. 
As such, the check listing may be included with other check listings defining checks 
containing text matching the same memo category information entry extracted by 
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the extract operation 616. Alteinatively, the check 120 may be identified as being 
linked to the memo category information entry on an account statement 124 by the 
memo category information entry being printed next to tiie check listing. It should 
be q>preciated that there may be many other means for linking the check 120 to the 
5 memo category information entry. If the match operation 612 does not find a match 
for the text on the memo category information field 310, or following the link 
operation 618, opo^ation flow concludes with a terminate operation 626. 

Referring back to the query operation 604, if the query operation 604 
determines that the check processing procedure 600 is to be used to link a check 120 

10 to payee name information, operation passes to a locate payee name field operation 
606. The locate payee name field operation 606 locates the payee name information 
field 306 on the check 120. From the locate payee name field operation 606, 
operation flow passes to a match operation 610. 

The match operation 610 compares text written or printed on the payee name 

15 field 306 to the information entries listed in the payee name recognition list 104 
stored in the restricted lexicon associated with the checking account number. 
Although the match opa-ation 610 is described in FIG. 6 as comparing text on the 
payee name information field 306 to a recognition list 104 containing only payee 
name information entries, it should be appreciated that the match operation 610 may 

20 compare the text written or printed on the payee name information field 306 to a 
recognition list 104 containing both payee name and memo category information 
entries. As described above, the appropriate restricted lexicon is retrieved by 
retrieve operation 512. The match operation 610 then detOTnines whether the text 
written or printed on the payee name information field 306 matches an information 

25 entry in the payee name recognition list 104. As described above, the match 

operation 610 may use either a holistic text recognition method or an analytical text 
recognition method in recognizing whether a match exists between the text and the 
information entries stored in the restricted lexicon retrieved by the retrieve operation 
512. Both holistic and analytical text recognition are well-known methods for text 

30 recognition, and thus are not discussed in detail herein. As further noted above, 

holistic script recognition using m^astrokes is discussed, in U.S. Pat. No. 5,467,407, 
issued November 14, 1995, and U.S. Pat. No. 5,313,527, issued May 17, 1994, both 
to Guberman et al. If a match is foimd, operation flow passes to an extract operation 
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622. The extract operation 622 extracts the payee name information entry matched 
to the text on the payee name information field 306. Operation flow passes from the 
extract operation 622 to a link operation 624. 

The link operation 624 identifies the check 120 as being associated with the 

5 extracted payee name information entry by linking the check 120 to the extracted 
entry. As described above, the link operation 624 may link the check 120 to the 
extracted payee name information entry by categorizing a check listing on an 
account statement 124 for the checking account. As such, the check listing may be 
included with other check listings defining checks 120 containing text matching the 

10 same payee name information entry extracted by the extract operation 622. Plainly 
stated, the check listings of checks issued to a single payee 116 may all be 
categorized as being issued to the payee, e.g., organized under a single payee name 
heading. Altematively, the check 120 may be identified as being linked to the 
extracted payee name information entry on an account statement 124 by the payee 

1 5 name information entry being printed next to the check listing. It should be 

appreciated that there may be many ottier means for linking the check 120 to an 
extracted payee name. If the match operation 610 does not find a match for the text 
on the payee name field 306, or following the link operation 624, operation flow 
concludes with the terminate operation 626. 

20 FIG. 7 is a flow diagram illustrating operational characteristics associated 

with a verification process 700 in accordance with an embodiment of the present 
invention. The verification process 700 may be used under circumstances when a 
match is not found between text written or printed on a located information field and 
the information entries in an associated recognition list 104. As such, the 

25 verification process 700 may be initiated following either of the aforraientioned 

match operations 408, 516, 610 and 612. The verification process 700 comprises an 
operation flow beginning with a start operation 702 and concluding with a terminate 
operation 710. Hence, if a match is not found between the text and tiie information 
entries in the recognition list 104 by either the match operation 408, the match 

30 operation 516, the match operation 610 or the match operation 612, operation flow 
passes from the start operation 702 to a present operation 704. 

The present operation 704 presents the unmatched text on the located 
information field to the payor 102. The payor 102 to which the information is 
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presented is preferably identified by the account number recognized by the examine 
operation 510. The unmatched text may be presented to the payor 102 either 
electronically or by hard copy. Indeed, the unmatched text may be presented to the 
payor 102 as the payor intCTacts with at least one Internet web page operated by 
5 either the payor's financial institution or the check processing system 106. 

Regardless of the medium of transmission for the unmatched text, the payor 102 
receives the xmmatched text and may submit a replacement recognition list 104 
containing an information entry corresponding to the unmatched text. Altematively, 
the payor 102 may submit a supplemental information entry corresponding to the 

10 unmatched text, rather than an entire updated recognition list 104. As described in 
greats- detail with reference to an add operation 708 illustrated below, if a 
supplemental information entry is submitted, it is understood by the vOTfication 
process 700 that an existing recognition list 104 is to be updated. The payor 102 
may submit the supplemental entry or the replacement list 104 through interaction 

15 with an Intemet web page operated by either the payor's financial institution or the 
check processing system 106. Once either a replacement recognition list 104 or an 
unmatched information entry is submitted by the payor 102, operation flow passes to 
a reception operation 706. 

The reception operation 706 receives the replacement recognition hst 104 or 

20 supplemental information entry submitted by the payor 102. Operation flow passes 
firom the reception operation 706 to a query operation 707. The query operation 707 
determines whether the payor 102 has submitted, and thus whether the verification 
process 700 has received, a replacement recognition list 104 to replace an existing 
recognition list 104 or a supplemental information entry to be added to an already 

25 existing recognition list 104. 

If a supplemental information entry is received by the reception operation 
706, operation flow passes to an add operation 708. The add operation 708 adds the 
supplemental information entry to the recognition list 104 stored in the restricted 
lexicon associated with the checking account nvunber recognized by the examine 

30 operation 510. For instance, in an altemative embodiment having restricted lexicons 
storing multiple recognition lists 104 each being associated with a specific type of 
information, i.e., payee name or memo category information, the add operation 708 
adds the supplemental information entry to the list 104 associated with the same 

26 
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infonnation type as the entry. If the supplemental infonnation entry relates to payee 
name information, the information entry is added to the payee name recognition list 
104 stored in the restricted lexicon. Likewise, if the supplemental information entry 
is related to memo category information, the supplemental information entry is 
5 added to the memo category recognition list 104 stored in the restricted lexicon. Of 
course, in an embodiment having only a single recognition list 104 storing entries of 
multiple information types, the add operation 708 simply adds the supplemental 
information entry to the recognition list 104 of the restiicted lexicon. Following the 
add operation 708, operation flow concludes at a terminate operation 710. 
10 If a replacement recognition list 104 is received by the reception operation 

706. operation flow passes to a replacement operation 709. The replacement 
operation 709 replaces an existing recognition list 104 stored in the restricted 
lexicon with the replacement recognition list 104. In accordance with a preferred 
embodiment, each restricted lexicon for a checking account has only a single 
15 recognition list 104 that contains entries for multiple types of information, i.e., payee 
name and memo category. As such, the replacement operation 709 replaces the 
existing recognition list 104 stored in the restricted lexicon with the replacement 
recognition list 104. In accordance with an alternative embodiment, the appropriate 
existing recognition list 104 may be defined as an existing recognition list 104 
associated with the same type of information as the replacement recognition list 104. 
For instance, if the replacement recognition list 104 relates to payee name 
information! the existing payee name recognition Ust 104 stored in the restricted 
lexicon is replaced by the replacement payee name recognition list 104. Likewise, if 
the replacement recognition list 104 is related to memo category information, the 
existing memo category recognition list 104 stored m the lexicon is replaced by the 
replacement memo category recognition list 104. Following the replacement 
operation 709, operation flow concludes at the terminate operation 710. 

FIG. 8 shows a flow diagram more particularly illustrating operational 
characteristics of the locate operation 514 and the match operation 516 of tiie check 
30 processing procedure 500 shown in FIG. 5 in accordance with one embodiment of 
the present invention. Specifically, the flow diagram of FIG. 8 illustrates a locate 
and recognition process 800 for locating a specific information field on a check 120 
and recognizmg text written or printed on the information field. Once recognized. 
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the text may be referred to as extracted textual information (see extract operations 
520, 616 and 622). As such, the locate and recognition process 800 comprises an 
operation flow beginning with a start operation 802 and concluding with either a 
first terminate operation 824 or a second terminate operation 822. The start 

5 operation 802 follows the retrieve operation 512 aftCT the checking account number 
has been recognized by the check processing procedure 500. Following the second 
terminate operation 822, operation flow continues to the check processing procedure 
500 at the match operation 51 6. 

Following the start operation 502, operation flow passes to an exan:iine 

10 operation 804. The exarnine operation 804 examines the check 120 for a dollar ("$") 
sign, such as the text block 320 shown in FIG. 3, Operation flow then passes from 
the examine operation 804 to a query operation 806. The query operation 806 
determines whether the examine operation 804 has identified a dollar sign ("$") 320 
on the check 120. If a dollar sign ("$") has been identified on ttie check 120, 

15 operation flow passes to a personal check locate operation 810. The personal check 
locate operation 810 examines the check 120 to locate the input line 318 
immediately adjacent to and below the dollar sign ("$") 320. By determining 
position of the input line 318, the payee name information field 306, which is 
generally positioned directly above the input line 318, may be readily located. Once 

20 the input line 318, and thus the payee name information field 306, are located, 
operation flow passes to an examine operation 812. The examine operation 812 
examines the text written or printed on the payee name information field 306 to 
determine whether the text is machine-print or handwritten. 

Referring back to the query operation 806, if the dollar sign ("$") is not 

25 located on the check 120, operation flow passes to a business check mark operation 
815. The business check mark operation 815 marks the check as a business check 
120, rather than a personal check. From the business check mark operation 815, 
operation flow passes to a business check locate operation 808. The business check 
locate operation 808 locates the payee name information field 306 using a biisiness 

30 check recognition method. Unlike most personal checks, a business check may not 
have a payee name information field 306 directly adjacent to and slightly below the 
dollar sign ("$") on the check 120. Thus, separate methods for locating the payee 
name information field 306 must be used. In accordance with a preferred 
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embodiment, the business check examine operation 808 examines the check 120 for 
key words and phrases typicaUy associated with business checks and contained in a 
lexicon restricted to the key words and phrases. This lexicon is hereinafter referred 
to as a "business check key word lexicon." Several exemplary words or phrases that 
5 may be contained in the business check key word lexicon include, without 

limitation, "pay to the order of," "to the order of;" and "To." The business check 
operation 808 compares text printed on various information fields on the check 120 
to keywords and phrases contained in the busmess check key word lexicon to 
identify one of the keywords or phrases on the check. Following examination of the 
1 0 check 120 by the business check examine operation 808. operation flow passes to a 
query operation 809. The query operation 809 determines whether the business 
check examine operation 808 has identified a key word or phrase printed on the 
check 120. If the query operation 809 determines that the business check examine 
operation 808 has identified a keyword or phrase, operation flow passes to a 
15 business check locate operation 811. If; however, the query operation 809 

determines that the business check examine operation 808 has not identified a key 
word or phrase printed on the check 120, operation flow terminates at the first 
terminate operation 824. 

The business method locate operation 811 examines the check 120 to locate 
20 the payee name infonnation field immediately to the right of the identified key word 
or phrase. Once the payee name information field is located, operation flow passes 
to the second terminate operation 822 and operation flow continues at the match 
operation 516 of the check processing procedure 500. 

As noted above, the examine operation 812 determines whether text written 
25 or printed on the payee name information field 306 is machine-print or handwritten. 
If the text on the payee name information field 306 is machine-print, operation flows 
passes to a business check mark operation 815. The business check mark operation 
815 marks the check 120 as a business check, rather than a personal check. From 
the business check mark operation 815, operation flow passes to the business check 
30 examine operation 808 and thereafto: continues as previously described. 

Alternatively, if the examine operation 812 determines fliat the text on the payee 
name information field 306 is handwritten, operation flow passes to a personal check 
mark operation 813. The personal check mark operation 813 marks the check 120 as 
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a personal check, rather than a business check. From the personal check mark 
operation 813, operation flow passes to the second terminate operation 822 and 
op^tion flow continues at the match operation 516 of the check processing 
procedure 500, 

5 It will be clear that the presoit invention is well adapted to attain the rads 

and advantages mentioned, as well as those inherent therein. While a presently 
preferred embodiment has been described for purposes of this disclosure, various 
changes and modifications may be rnade which are well within the scope of the 
present invention. For example, an employee of the payor's financial institution may 

1 0 be presented with an xinmatched payee name and th^eafter submit a supplemental 
payee name information entry or recognition list to the verification process 700. 
Numerous other changes may be made which will readily suggest themselves to 
those skilled in the art and which are encompassed in the spirit of the invention 
disclosed and as defined in the appended claims. 

15 
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WHAT IS CLAIMED IS: 

1 . A method for piocessing a check issued from a checking account by a 
5 payor to a payee, the method comprising: 

receiving a customized recognition list having a plurality of information 
entries being strings of characters predefmed as information that may be handwritten 
on the check; 

locating handwritten text on the check; 
10 comparing the handwritten text to each of the information entries listed in the 

recognition list to determine if one of the plurality of information entries matches the 
handwritten text; and 

if one of the plurality of information entries matches the handwritten text, 
linking the handwritten text to the matched information entry, wherein the linking 
1 5 act designates the matched information entry as an interpretation for the handwritten 
text. 

2. The method of claim 1, wherein the linking act comprises: 
generating an account statement for the checking account detailing 

20 transactions of the checking accoimt over a predetermined period of time and 
depicting the check as linked to the interpretation. 

3 . The method of claim 2, further comprising: 

presenting the account statement to the payor using an Internet server. 

25 

4. The method of claim 2, wherein the linking act comprises: 
labeling a listing of the check on the account statement with the 

interpretation. 

30 5. The method of claim 1, wherein the payor is a customer of a financial 

institution maintaining a financial record of the checking account by processing 
transactions in the checking account, the linking act comprising: 
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updating the financial record to depict the check as linked to the 
interpretation. 

6. The method of claim 1 , further comprising: 
5 if the handwritten text does not match an information entry, providing the 

handwritten text to the payor for interpretation of the handwritten text. 



7. The method of claim 6, wherein the providing act comprises: 
presenting the handwritten text to the payor using an Internet server. 

10 

8. The method of claim 6, further comprising: 

receiving a supplemental information entry submitted by the payor as the 
intCTpretation for the handwritten text; and 

updating the recognition list to include the supplemental information entry. 

15 

9. The method of claim 8, wherein the receiving act comprises: 
receiving the supplemental information entry using an Internet server. 

10. The method of claim 6, further comprising: 

20 receiving a replacement recognition list submitted by the payor containing a 

verified information entry as the interpretation for the handwritten text; and 
replacing the recognition list with the replacement recognition list. 

11. The method of claim 10, wherein the receiving act comprises: 
25 receiving the replacement recognition list using an Internet server. 

12. The method of claim 1, wherein the handwritten text is payee name 
information identifying the payee to whom the check is issued. 

30 13. The method of claim 1, wherein the handwritten text is memo 

category information identifying a particular memo category to which the check is 
associated. 
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14. The method of claim 1, wherein the plurality of information entries 
are predefined by the payor. 

15. The method of claim 1, wherein the plurality of information entries 
5 are predefined by a fmancial institution maintaining a financial record of the 

checking accovmt by processing transactions in the checking account. 

16. A system for identifying a check with text located on the check, the 
check being issued from a checking account by a payor to a payee, the system 

10 comprising: 

a restricted lexicon containing a plurality of information aitries being strings 
of characters predefined as identification information that may be written on the 
check; 

an extraction module receiving the check and comparing the text to the 
1 5 plurality of information entries in the restricted lexicon to identify an mformation 
entry as the interpretation for the text; and 

an account statement generation module generating an account statement for 
the checking account and linking the check to the interpretation for the text on the 
account statement. 

20 

17. The system of claim 16, wherein the restricted lexicon is one of a 
plurality of restricted lexicons each associated with a separate checking account 
nimiber and each containing information entries being strings of characters 
predefined as identification information that may be writtoi on checks issued from 

25 the separate checking accounts, the system further comprising: 

a checking account recognition module recognizing an account nxmiber on 
the check and selecting the restricted lexicon based on a match between the account 
number on the check and the checking account number associated with the restricted 
lexicon. 



30 



18. The system of claim 16, wherdn the account statement generation 
module links the check with the interpretation on the account statement by labeling a 
listing of the check on the account statement with the interpretation for the text. 
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19. The system of claim 16, wherein the text is payee name information 
identifying the payee to whom the check is issued. 

5 20. The system of claim 16, wherein the text is memo category 

information identifying a particular memo category to which the check is associated. 

21 . The system of claim 16, wherein the plurality of information entries 
are predefined by the payor. 

10 

22. A computer program product readable by a computing system and 
encoding a computer program of instructions for executing a computer process for 
processing a check issued from a checking account by a payor to a payee, the 
computer process comprising: 

15 receiving a recognition list having a plurality of information entries being 

strings of characters defmed by the payor as information that may be handwritten on 
the check; 

locating handwritten text on the check; 

comparing the handwritten text to each of the information entries listed in the 
20 recognition list to determine if one of the plurality of information entries matches the 
handwritten text; and 

if one of the plurality of information entries matches the handwritten text, 
linking the handwritten text to the matched information entry, wherein the linking 
act designates the matched information entry as an interpretation for the handwritten 
25 text. 

23. The computer process in the computer program product of claim 22, 
wherein the linking act comprises: 

generating an account statement for the checking account detailing 
30 transactions of the checking account over a predeterniined period of time and 
depicting the check as linked to the interpretation. 
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24. The computer process in the computer program product of claim 23, 
further comprising: 

presenting the account statement to the payor using an Internet server. 

5 25. The computer process in the computer program product of claim 22, 

further comprising: 

if the handwritten text does not match an information entry, providing the 
handwritten text to the payor for interpretation of the handwritten text. 

10 26. The computer process in the computer program product of claim 25, 

further comprising: 

receiving a supplemental information entry submitted by the payor as the 
interpretation for the handwritten text; and 

updating the recognition list to include the supplemental information entry. 

15 

27. The computer process in the computer program product of claim 22, 
wherein the handwritten text is payee name information identifying the payee to 
vAiom the check is issued. 

20 28. The computer process in the computer program product of claim 22, 

wherein the handwritten text is memo category information identifying a particular 
memo category to which the check is associated. 

29. A method for processing a check issued from a checking account by a 
25 payor to a payee, the method comprising: 

receiving a recognition list having a plurality of information entries being 
strings of characters defined by the payor as payee names that may be handwritten 
on the check; 

locating a payee name handwritten on the check; 
30 comparing the handwritten payee name to each of the information entries 

listed in the recognition list to determine if one of the plurality of information entries 
matches the handvmtten payee name; 
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if one of the plurality of information entries matches the handwritten payee 
name, linking the handwritten payee name to the matched information entry, 
wherein the linking act designates the matched information entry as an interpretation 
for the handwritten payee name; and 
5 generating an account statement for the diecking account detailing 

transactions of the checking account over a predetermined period of time and 
depicting the check as linked to the interpretation. 

30. The method of claim 29, wherein the generating act comprises: 
1 0 labeling a listing of the check on the accoimt statement with the 

interpretation. 

31 . The method of claim 29, further comprising: 

if the handwritten payee name does not match an information entry, 
1 5 providing the handwritten payee name to the payor for interpretation of the 
handwritten payee name. 

32. The method of claim 31, wherein the providing act comprises: 
presenting the handwritten payee name to the payor using an Internet server. 

20 

33. TTie method of claim 31 , further comprising: 

receiving a supplemental information entry submitted by the payor as the 
interpretation for the handwritten payee name; and 

updating the recognition list to include the supplemental information entry. 

25 

34. The method of claim 33, wherein the receiving act cornprises: 
receiving the supplemental information entry using an Internet server. 
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